(1) Final targets of MGCs applied gas turbine system (2) High-temperature stability of the trial components (3) Possibility of low-cost process technology by near-net shape casting (4) Basic exposure test in combustion gas flow environment 
Background

Global warming prevention & Energy-saving
Thermal efficiency improvement;
Develop high-performance structural materials →Stable remain at 1500 ºC or higher in air → improvement of microstructure oxide 
MGC turbine nozzle test rig
The high temperature nozzle rig ( maximum temperature ~1700 o C) have been improved to measure continuous temperature distribution on the nozzle surface by using an infrared camera.
We are now planning the test rig at an inlet gas temperature level of 1700 o C in order to ensure the structural integrity under the steady-state and thermal shock conditions. Even after 1000 hours of exposure test at 1700 ºC in an air atmosphere, no grain growth was observed in the microstructures. The MGC components have excellent oxidation resistance with no change in weight and surface roughness after 1000 hour at 1700 ºC in an air atmosphere. No weight-loss and strength-reduction were observed even after exposure for 250 hours at1700 o C in addition to 30 wt.% moisture environments. MGC materials also displayed very superior hot corrosion resistance 100 hours Gas flow Appearance of the hot corrosion testing equipment Appearance of the MGC specimens after hot corrosion test
Exposure tests in combustion gas flow environment
Recently, it has been reported that the recession of conventional ceramics such as Si 3 N 4 , SiC and Al 2 O 3 , mainly caused by water vapor is progressing under the combustion gas flow. We have just stared exposure tests to evaluate the influence of combustion gas flow environment on MGCs.
Test machine specification *Fuel : kerosene *Combustion gas exit temperature : 1,600 ºC *Combustion gas pressure : 0.3MPa *Combustion gas speed : 500 m/s * Vapor partial pressure : 45KPa *Specimen size : 3*4*50 mm Weight change (T=1500°C, P H2O =15, 45kPa, t=0 -25h ) P H2O =15KPa P H2O =45KPa
Relationship between exposure time and weight change Relationship between exposure time and weight change MGC showed 0.2 mg/ cm 2 barely weight loss after 30 hours with the vapor partial pressure of 15KPa. However, the change quantity hardly changes even if vapor partial pressure becomes 45KPa. The weight loss of Al 2 O 3 single crystal showed 0.2 mg/cm 2 more than MGCs after 10 hours.
